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first commercial microprocessor chip - 2,300 transistors



Calgary I

mmﬂjﬂ]
[ TODAY
.COM |

skylake chip - 1.75 billion transistors
500,000 would fit on a single 4004 transistor
deliver 400,000 x the computing muscle



If cars progressed at the same rate, the fastest would
travel at 67,061,662 miles per hour
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the tallest building would now reach half way to the moon
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three disruptors

ride sharing
autonomous vehicles
electric vehicles
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Impact on

transportation
operations
mode
costs

parking facilities

vehicle ownership

vehicle trips
miles travelled level of service
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UBER investing $500 million to not use @@()ﬂ maps
valued at $9 billion

they don’t own anything
a taxi licence Is now worth nothing

transportation


https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwitz4uQqqTOAhVX9GMKHUqYCggQjRwIBw&url=https://www.uber.com/&psig=AFQjCNFh0xR9oMhpVtjzxsJIURonJ7Leuw&ust=1470282188900599
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vehicles + ride share

may reduce the number of cars needed
may reduce or the number of parking spaces
may reduce costs so much transit riders shift = future gridlock

gas price + vehicle trips - DC when gas hit $6
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what is transportation about =
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Calgary

e facts, Ma'am. EURRIE [ = 3 billion gl of fuel
]“Stfhef“"'ts' 7 bi hours in a car
‘ | cost = $160 bi - $960 | commuter

US public transportation trips 2016 - 10.2 billion
1990 5,740,648 bus riders (not brt)
2016 4,945,927

interstate highway
housing subsidy
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transit & climate change

net reduction in ghg - takes venhicles off the road

iIncreasing frequency
vehicle loads all reduces ghg
operating hours

reduces congestion idling

alternate fuels

calgary transit - renewable energy
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transit should

spur ECONOMIC growth
enhance environmental conditions
build equity
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useful transit

riders
frequency | travel time | destination
walkable | connected

multimodal
weather protection
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useful transit - designed for riders

occasional - once in awhile
commuters - 2 x daily | 5 days wk

work | shopping | entertainment | errands
regular part of their routine

ride for multiple purposes & in hours
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useful transit - frequency | travel time | destination

dedicated right of way

Sig nal ull.Koodo 7 6:49 PM 7 80% %
prepaid fare cards 5058

=» Broadview Station Via Du...

direct routes
mobile apps 501& d

=> Neville Park
Queen St East / Church St

minutes

&

=» Southbound
Dundas Station

=> Queens Quay
Sherbourne St / Dundas St

1 7 133 Dundas St E /]
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Where do downtown workers live?

10.1to
15km
20%
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useful transit - designed for riders

do design for the peak service

peak only service increases costs for transit
union agreements split peak service

Will 23 lanes be enough?

Proposal would
put I-75 among
country’s biggest

By ARIEL MART
ahart®ajccom

" e A )0

23 LANES: The stat

Freedom Parkway Today

t
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riders

87 % of transit riders Is jobs & consumers
49% to & from work
21 % shopping trips
17 % recreational



useful transit - Wwalkable | connected

to home
work
retaill
services
entertainment




useful transit - walkable | connected

multimodal




useful transit - walkable | connected

to home
work
retall
services
entertainment
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useful transit -

= walkable | connected
generates -

property tax
land use



Calgary

Average Tax Yield per Acre by Property Type

Tax Year: 2015
- calgary

e
Farmland $230
Inner city density pays sy Low ||| $8252
Single Family Detached _ $11,373
Industrial $14,363
Single Family Attached $17,162
Retail $36,617
Office $61,126
Multi-Family High Rise $76,017
Multi-Family High Rise Mix $112,430
Downtown Office High Rise Mix $1,510,038
< e

> $500,000 $1,000,000 $1,500,000 42,000,000



useful transit -

don’t wait

':4‘3 o

i
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useful transit -

don’t wait

'NO Train

rennunnuns ’

ON Wayne

sotrainonwayne@gmail oam
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useful transit - Multimodal

walk | run

bike

carpool

bus | local | brt

slugging
rail

)

LB E R
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useful transit - Multimodal

walk | run

bike “Spontaneous carpooling: Calgary’s
carpool planning chief suggests hitch hiking as
bus | local | brt a grassroots solution to city’s gridlock”
slugging

rail

U

LB E R
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what is transportation about =
demographics







Calgary |

the Userl
age education Income
ethnicity health land use
employment infrastructure access

lL.eave

It o

Beaver



population

350,000

300,000
250,000
200,000
150,000
100,000

50,000




median c(&

45

40
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% of seniors to working aged adults
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% of working aged adults to seniors - calgary

50 % increase In total population by 2039

Population Change, 1986 & 2006
Increase In seniors population

58% drop in working aged adults to seniors in 33 yrs [
2011 2019 2029 2039

ratio 6.1 4.0 3.1 2.7
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DC md suburbs - where do seniors live ?

70.0%

60.0% -

50.0% -

40.0% -

30.0% -

20.0% -

10.0% ~

0.0% -
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we are making decisions for the generations that follow

75%

of the 2025
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population impact on future housing SUPPIY - transportation

% Change in Required Housing Stock by Type

Inner city _25% Dﬂ +86?% FEEE %
suburbs -8% @ + 1 0% EEE:

Single Family Other Ground Oriented Apartment
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development patterns - 1901 calgary
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development patterns - 1911
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development patterns - 1921
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development patterns - 1931
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development patterns - 1941
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development patterns - 1961




Calgary

development patterns - 1971
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development patterns - 1981
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development patterns - 1991



Calgary

development patterns - 2001
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development patterns - 2016

what's left

t Infrastructure

ien

effic

role of trans
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where will happen ? - md dc suburbs

Where Growth Should be Directed

P Vacant Land
Surface Parking . 14,000 Acres
8,000 Acres ]

Emerging District
I Greenfield / Brownfield
I Reinvestment Areas
Other

Il Farking Lots
Vacant Developable Land
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where will happen ? - md dc suburbs

48% preserved
20% developed pre 1960
27% developed post 1960

4% undeveloped
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where will happen ? - md dc suburbs

single family homes = 75 % of the built land
69 % of the housing
98 % of the residential zoning

Montgomery County Montgomery County Montgomery County Montgomery County
Residential Zones Commercial Zones Mixed Use Zones Industrial Zones
ngle-Family

1,880 acres . 1.024 acres

116,667 acres (0. 7% of zoned land in County) . ((-4% of zoned land in County)
(97.5% of Residential
‘ounty)

land i County)
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how much land is left to build on?

only 28,000 acres left to develop
by 2030

expect 200,000 people - new / /7,500 hh
166,000 new jobs

where are they going to put everyone?



Calgary |#&3 I

type of future residential - changes what gets built

single family detached

of the new units
consume 70 % of the land needed

of new units will be multi family - 180 degree
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land use drives the % of HH costs dedicated to transportation $

Transportation Index

Transpartation as Percent of il

$8%
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t of employment shifts - DC md suburbs
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change in population density, 2000 to 2010

U.S. metro areas with pop. between 250k and 499k

density -2

Numeric change in population-weighted density, 2000 to
2010

400.0

2000

-200.0

-400.0

-600.0

-800.0

Percentage change in population, 2000 to 2010

population -

o
®
® ® ®
@ )
® ®
)
®
o
50 0.0 50 100 150 200 250 300 350 400

450

® Between 2000 and
2010, Anchorage
metropolitan area’s
population grew
19.2%, and
population density
Increased

For the average of
all U.S. metro areas
of similar size,
population grew less,
and density
decreased over the
same period



transportation decisions last generations
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DC md suburbs - consequences

Population Distribution 2010
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taxable property summary - calgary

assessed value percentage 2013 taxes (est)
residential $173,624,100,000 74 % 608,000,000 49.7 %
non residential 61,287,100,000 26 % 616,000,000 50.3 %

downtown makes up 37 % of all non residential value




special taxing districts - md

financing capital improvements
water | wastewater | roads | transit | ped facilities
a new tax - levy




value tax Capiure - st. louis

tax increment revenue repays the bonds

.c,l" ..l'_f“
i
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value tax
purple line - within ¥2 mile

Purple Line Locally Prefered Alternative
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value tax

new revenues - above the base condition

property tax
titling tax

Income tax
licence renewal
mitigation fees
land transfer fees
building permits

motor fuel tax

vehicle registration tax
vehicle repair tax

tolling

Impact fees

development application fees
energy tax revenue
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tax scenarios - special assessments | state share

Tahble 2: Purple Line — Cases Matrix
TIF Fevenue | Special Assessment Revenues DIF Eevenues

MDOT Share
of Tax
[Increment

Fesidential Commercial
(cents per (cents per Residential | Commercial
$100 $100 (per LlIlit::Il (per sq ft)
valuation) valuation)

Case A 33% 3 cents

20 cents

Case D

state contribution | local contribution
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borrowing capacity - future revenue generation

Tahble 3: Purple Line - Cases Comparison (in millions)
Special Assessment DIF
Eevenues Eevenues

Bonding W oof Bonding "V o Bonding
Capacity of otz Capacity of it Capacity of
Revenue EVENE Fevenue Evenue FRevenue




operating costs & ICVETILE - condo vs subdivision

tribeca coventry hills difference

property tax | land area  $28.5 mill $ 2.8 mill 10.2 X
street frontage 2m 1.1 km 15.6 X less



http://www.google.co.uk/url?sa=i&rct=j&q=tribeca+condo+calgary&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.rushtonproperties.ca/tribeca&ei=1qL3VLOBLNjiatPtgegN&psig=AFQjCNHKD_F-5TIRifANIockbxPAHCsddg&ust=1425601605758851

does 111111 pay ?

# of units
property tax

per occupant

new condo

114
$272,000

$ 1,359

previous use

11 singles & 4 plexes
$35,381

$ 585
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dallas - light rail - 1993 - 2013

within ¥2 mile of transit
$751 m in residential
$ 224 m in offices
$393 m in retail
50,000 jobs 157% return on investment



http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjT1uK9_tTSAhVS7GMKHe5OBfkQjRwIBw&url=http://www.sasaki.com/project/107/dallas-area-rapid-transit-mall&bvm=bv.149397726,d.cGc&psig=AFQjCNHYNqeTI0qFrIpnT1lZzPs6qy4aNg&ust=1489546286269136
https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjjgqno_tTSAhVGImMKHUopD1YQjRwIBw&url=https://www.youtube.com/watch?v=SQb4HBk1ryY&bvm=bv.149397726,d.cGc&psig=AFQjCNHYNqeTI0qFrIpnT1lZzPs6qy4aNg&ust=1489546286269136
https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjKipeu_9TSAhUY-GMKHXWUAbMQjRwIBw&url=https://www.youtube.com/watch?v=iI5ELFJ37z4&bvm=bv.149397726,d.cGc&psig=AFQjCNHYNqeTI0qFrIpnT1lZzPs6qy4aNg&ust=1489546286269136
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cleveland - bus rapid transit

$200 million healthlink brt generated $4 b economic benefit
4,000 new homes | 7.9 m ft2 of commercial | 13,000 jobs
29 m passengers in one year - > 31% in 4 yrs

level boarding | frequent service



https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjJx_qg_NTSAhUO-GMKHTbNBa4QjRwIBw&url=https://archpaper.com/2013/03/cleveland-leads-north-american-cities-in-bus-rapid-transit/&bvm=bv.149397726,d.cGc&psig=AFQjCNHLjohOSCr--FS47Uib22jIaqiOUw&ust=1489545544324868
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjEsKWu_NTSAhVKVWMKHY4uCi4QjRwIBw&url=http://activetrans.org/blog/bus-rapid-transit-can-be-successful-usa&bvm=bv.149397726,d.cGc&psig=AFQjCNHLjohOSCr--FS47Uib22jIaqiOUw&ust=1489545544324868
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwib3OX9_9TSAhUUwWMKHQ18D5AQjRwIBw&url=http://www.startribune.com/cleveland-offers-bus-rapid-transit-object-lesson-for-washington-county/215377221/&bvm=bv.149397726,d.cGc&psig=AFQjCNE9yQJ3iVyhWcNUa6aTL-QdFQz04Q&ust=1489546664023434

Calgary

grand rapids mi
9.6 mile silver line brt - residential to medical mile
4,500 dally riders
32 % increase over regular bus
2"d line in planning
754 jobs & $88 million created
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calgary

high floor Irt vehicles

not a street car - proposed expansion 26 m = $500+ ml|
focus on moving people distances to jobs
102 million riders in 2017 - < 7 % = revenue shortfall

840
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toronto - combinations - street car, subway, regional rail
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toronto - calgary other cities have parking maximums



houston - dedicated right of way
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montgomery county, md - Drt vs Irt

transitway - linking tech corridor to density

LRT BRT
cost $832 m $545 m*
phasing longer
economic impact 45 % >
tax impact 65 % >
jobs 70% >

*2012 $
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nashville tn - 2014

state tried to outlaw transit only lanes to prevent brt

austin tx - bus system revamp

retire long - low ridership routes
combine others into more efficient routes
reduce service to 15 min intervals
develop transit apps



changes everything
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control the things you can - factor in those you cannot

price of gas

real estate prices - walk score
personal airborne transportation (pats)
some will drive
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make sure you reach the people who need it
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putting it all together
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an idea
keep with the bus plan
narrow some streets
network of vanpools, car share, slugging, employee shuttle
add a lane - HOV, BRT, vanpool | reverse lane










